Formaldehyde induces rapid glutathione export from viable oligodendroglial OLN-93 cells.
Formaldehyde is a neurotoxic environmental pollutant that can also be produced in the body by certain enzymatic reactions. To test for the potential consequences of an exposure of oligodendrocytes to formaldehyde, we used OLN-93 cells as a model system. Treatment with formaldehyde altered the cellular glutathione (GSH) content of these cells by inducing a rapid time- and concentration-dependent export of GSH. Half-maximal effects were observed for a formaldehyde concentration of about 0.2 mM. While the basal GSH efflux from OLN-93 cells was negligible even when the cellular GSH content was doubled by pre-incubation of the cells with cadmium chloride, the formaldehyde-stimulated export increased almost proportionally to the cellular GSH content. In addition, the stimulated GSH export required the presence of formaldehyde and was almost completely abolished after removal of the aldehyde. Analysis of kinetic parameters of the formaldehyde-induced GSH export revealed similar K(m) and V(max) values of around 100 nmol/mg and 40 nmol/(hmg), respectively, for both OLN-93 cells and cultured astrocytes. The transporter responsible for the formaldehyde-induced GSH export from OLN-93 cells is most likely the multidrug resistance protein 1 (Mrp1), since this transporter is expressed in these cells and since the inhibitor MK571 completely prevented the formaldehyde-induced GSH export. The rapid export of GSH from formaldehyde-treated viable oligodendroglial cells is likely to compromise the cellular antioxidative and detoxification potential which may contribute to the known neurotoxicity of formaldehyde.